Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.004 Å; disorder in main residue; R factor = 0.047; wR factor = 0.125; data-to-parameter ratio = 15.0.
In the title salt adduct, C 17 H 21 ClN 2 2+ Á2C 2 Cl 3 O 2 À ÁC 2 HCl 3 O 2 , the Cl atom of the dication is disordered over two positions in a 0.915 (3):0.085 (3) ratio. The Cl atoms in the trichloroacetate anions and trichloroacetic acid molecule are also disordered, with refined site-occupation factors of 0.59 (3):0.41 (3), 0.503 (12):0.417 (12) and 0.653 (12):0.347 (12). The piperazine ring adopts a chair conformation, with puckering parameters Q T = 0.587 (3) Å , = 2.6 (2) and È 334 (6) . In the crystal, neighbouring molecules are linked by N-HÁ Á ÁO, O-HÁ Á ÁO, N-HÁ Á ÁCl, C-HÁ Á ÁO and C-HÁ Á ÁCl hydrogen bonds, forming a three-dimensional network. Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x; y; z þ 1; (ii) Àx þ 2; Ày; Àz; (iii) Àx þ 1; Ày þ 1; Àz; (iv) Àx þ 1; Ày þ 1; Àz þ 1; (v) Àx þ 2; Ày þ 1; Àz. The piperazine nucleus is capable of binding to multiple receptors with high affinity and therefore piperazine has been classified as a privileged structure (Dinsmore et al., 2002) . They are found in biologically active compounds across a number of different therapeutic areas (Berkheij et al., 2005) such as antifungal, antibacterial, antimalarial, antipsychotic, antidepressant and antitumour activity against colon, prostate, breast, lung and leukemia tumors (Humle & Cherrier, 1999) . 1-Benzylpiperazine was originally synthesized as a potential antihelminthic (Campbell et al., 1973) and these derivatives were found to possess excellent pharmacological activities such as vasodilator, hypotensive, antiviral activity and cerebral blood flow increasing actions, broad pharmacological action on central nerves system (CNS), especially on dopaminergic neurotransmission. In the course of our studies on the salts of piperazines (Jasinski et al., 2011; Song et al., 2012) and in view of the importance of piperazines, the paper reports the crystal and molecular structure of the title salt.
Related literature
The piperazine ring in the title compound adopts a chair conformation [puckering parameters (Cremer & Pople, 1975) QT = 0.587 (3) Å, θ = 2.6 (2)° and Φ 334 (6)°]. In the crystal, molecules are connected via N-H···O, O-H···O, N-H···C, C-H···O and C-H···C hydrogen bonds forming a three dimensional network (Table 1, Fig. 2) . Furthermore, C-H···π interactions help to contribute to the stabilization of the structure.
Experimental
1-((4-Chlorophenyl)(phenyl)methyl)piperazine (2.88 g, 0.01 mol) was dissolved in 10 ml of methanol and trichloroacetic acid (4.89 g, 0.03 mol) was also dissolved in 10 ml of methanol. Both the solutions were mixed and stirred in a beaker over a magnetic plate at 333 K for 30 minutes. The mixture was kept aside for a day at room temperature. The title compound was obtained by the slow evaporation of methanol (m.p: 409 K-411 K).
Refinement
The hydroxyl H atom appeared in a difference map and was positioned geometrically and refined by using a riding model ) is used only for calculating -R-factor-obs etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. Symmetry codes: (i) x, y, z+1; (ii) −x+2, −y, −z; (iii) −x+1, −y+1, −z; (iv) −x+1, −y+1, −z+1; (v) −x+2, −y+1, −z.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

